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(54) ASHING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely remove resist by 
ashing the resist at a high ashing rate and to prevent ions from 
being made incident on a processed wafer at plasma firing. 
SOLUTION: This ashing device equipped with a cylindrical 
plasma generation chamber 3 which has a ceiling part 3a and a 
process chamber 4 connected to the lower side of the plasma 
generation chamber 3 and communicates with the plasma 
generation chamber 3 through a nearly circular irradiation hole 
(opening) 4 provided at the low^er end of the plasma generation 
chamber 3 and ashes theprocessed wafer 30 held in the 
process chamber 4 through irradiation with plasma generated 
in the plasma generation part 4 from the irradiation hole 3b is 
characterized in that the irradiation hole 3b is formed to nearly 
the same diameter as with the processed wafer 20. 
Furthermore, the side;aboye the irradiation port 3b of the 
plasma generation chamber 3 is formed which has an area for 
its planar section larger than the area of the irradiation hole 3b. 
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(57) ' 

(wp) 3 b*#ur:/?xv£fifc3mwaffl-r*tea 

&4££ffl;t, 7?X^£dt&4rtlCT&i*Lfc:/7X 

v>S„ 75X^&J«3 3 0|!R»n3bJ:D±9« 

li. *O¥RffiO8raa s ISWn3b0ffi8J;0fc**< 




1 

wser^xv^fijt^^ittffiBBpioiajfloii, tow 

tlX 6 c t 4 "f 5 7 y y /8» 0 

[«**2] X7X-7 »X7X^4*ao 
TtMfetfttttftftJ: ttfcc<0^7X^4.*S<OT« 
«)Hn«r/hUT«X?X-Tt*»te*a+*»a*tt 

t»iBX9Xv4rtSrtic±*aF^fcX7Xvo«r 

x, 

strfer^x-^^^E^^Pd;, ^oid^neMM 

ttlBHO^feoryX^tfttlEteaartfciRNfiFJl^ll 
M 9 *^±* **+ ii? fc fflfc&fl P Ktt LX fr 

a^^^^^^^lw^s^l^ : fr^>^l^}¥a^:ii^xv^^c 

*M)t>0*&ft!K JttfcX5Xv£rtfiottfcMni:») 
±»Wtt, ^o^»icS^®ad J ^SSMPOMSJ:!?'b^: 

[?»^^4] wsEtea^rticKit^^xwEts^Ji? 

x <o 7 5/ *> V V ft £ tt ffl r 6 -t > f- £ , 
5«»¥at«:«5tXV^C:t«r»»i:-r*«**2ia 
[0 0 0 1 ] 

7^- y^97-<xgic^^T^s^i^±ic^ 

[0 0 0 2] 

0 5 ( i * -f * 5 * / £ > ? o - 2 n t> o 0 to b in X ^ 
5 0 :07r>^^fi5lliICP (Indu 

ctivelyCoupled Plasma) ;£^Ot<0X* &&Jil!>x/> 
2 0^7'5X-7 3 0 4 3 ^W« (7^^/V) £JBV>X7 



(2) ttMVl 1 -2 8 8 9 2 2 
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&&£*vfcmi££5 3 bfrbmAZhX^Z. 
[0 0 0 3] ft^<5 2IJ % ^?Xv|U-Cfc6/9X 

X^£tf&5 4 £&iir*tt®X^tf$*vXfc&&** 

^2 otz^v^feai-* tease stzmtx^ 

6, 7 , 7X^^^5 4ilW^.tf^#eB5 4a^Wtfc 

X, y*J%J\>(T>%kttn 5 4 bttX?X-7£j£&5 4 £RJ 
U&KJgtf $*VCfc!K tfejJiotiWP5 4bM8 
t/7X-7«S5 4O¥»rDit0ffi«i:^|5[?^ U>fc 
Ot«-D-CV** # £fc$#P6 4 btt, &*&a?x^2 

[0 0 0 4] 7^7 Xv£*M| 5 4 54a Ktt. 

ftXV^„ 

[00 0 5] *&a£ 5 5 flKtt, ^7 X-*£#g 5 4 O 

RRitP6 4-b<oBira:Ttta^. »fw'^A2otii 
x/>2 o«r*D»i--&fci5>ot)<otoxfc6. *fc»a* 

[0 0 0 6] i»i£&5 3 tts ^-f>/<5 2 <0&& 

£5 04r^UX^$tt. ^- h/< 

O£ifctt-r*fc»0*-r J/ 7 6 1 i:, a*0fS!>3i/>2 O 

3t7-J.6 2HJ:oX»toa!>3:^2 0i^t!)7 6 1 
5 5rt<0t-^ 5 8±^i»A$iV, 
5 8i^e?^-r 1/76 l-i»ttl$tl6^5^^o 
^ XV>6. 

[0 0 0 7] :(Di^i7y^/^t5 lXtt, 7y 

#, *fi)76 l^lcl^Rlft$nxv^6^$^a!>3:/^2o 

£tft&7- A 6 2 C J: oXMl 55<Ot-^58±lC 
fc-*5 8lC*oXftW&y^^2Gri^£Ofc« 

icioj^^n^o *^x, y-h^/^eo^rwi:, 

w<5 2rt^3r^O«2««»-1-*. tLXwCDl^S^ 
«4:«»LooX9X^4*fil5 4rtlltea^t:*A 
50 U <$l>X^-</U5 7lcif^SL (RF) m^^rS^^^ 
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[0 0 0 8] tr^-C. ifElfc7s/v'>'^i5 1 & 

-*5 8lCX#;ttf 2 5 0t:S«WiB«T-llD»+5i:, 
SI 6 (b) IC9l*J;)|Cl'&?a h2 lji^Kft^aSfe 

£P*tfftaS$tf 06 (b) +s 2 1 attfc 

*h&^ux*>$, 

2 1blt h2 ltf*F 

tf&£oX3f$j££ft,Sfcfc, ®7 (a) KtjvJ-J: 5 fc, 
Uv>* h 2 lOtDMWtJSl wrofiSXfcoXt^ 8 

y^^&SSrfToX^*, 
[0 0 10] 

l%mwikL£$ ti-znm] tfrUt&b. last 

vlfettXOT^Vi'^M 5 1 ttr y hi* 
07 (b) fc*-fr*<#* tTy/tfc«^2 

[ooii] t^i>, ftttaa***B*M«>7yi/:/^ 

5/^y^$iiJiV^KJc:«ffcUTL* 5 C tic J: 5. 
[0 0 12] lffi£Lfc,fc$|C$3fc<D7 y^V^JSHT 



(3) 1 -2 8 8 9 2 2 

[0 0 13] fcfc, C<DRgEO#fctf£ UX, y^X-e 

10 0 14] tsb\z % \s*J*V<oXv*>y\,1tnft<r> 

±»«^Tyi/^^SnttV^»4:*oXVN^»T»r 
y^^fcafc**. 08 (a) - (e) Ic^i" J: o 
KISiaim »)^ye , y/tfcS5^2 1 b^T 

iKylf^Ufc»»2 1 bOry^/^i^lttiffl 
[00 15] 

a-fetes* ^7x^£#&rticx£#Lfc 
^7X-7<0MPA^t0^WlcJ:oX, fcs&fi lepras 

v^x, ±fewpii, *Ba*rticiR»*n*«tea^*^ 

[0 0 16] Jbffifi!>»Hrtt< B«i*-r^7X-r±iS 

fcftoXV**, l^fc* 7*7^^3L/ft£<0«]PJ:!>Jt» 

$ *ft*tf>7*7 X^£&& t utf 9 ti>» £ fci-tvtf , 
#^fc(0i:«:"6. XoX, ®&\ztt&{,X75X^&& 

E<0PflP^e)7<SOX7X^ (7^*/V) i^S^rtlC 

W^ry^u- hxr y^^^-f 4: ttf kittle 

[0 0 17] £fc±regSffi£#fc-f *fctf><Of?|#E2<D 
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^<Dl»P*>60>JS*fJ:oX, teaSrtfcffttSftStMft 

7X^±fiJt*^MPtt, *0E«#fca£rtfcfctf*ii 
6ttte«!>x/>o±a5J: 9 fc/J** < ft* J: 3 

xft*K ±SEMp^e>o^7X-e^s^rtiw^$ii 

[0018] ro&nrtt* y^XviMoMPOffi 

$<ft**5lcWpas##*ftxv**fca!>, /?Xvi 
&A<0S«*tt*fcfotfci-6fc, MQiOfSSlAmfea 

«*©^9X^*5«iaSrtlca»stu6wi:ic/jr6. J: 
tit. MPA*bBB«Sft69^*/u^)«Jt* J (a&*X9a 

±**MT*X}\Z % &flPlw^LTl$«iS^x/N^ffi^ 
WK£tt$**3«i*a*:«;tX^*fcfc, 77X^4 
«£Alw«it6^7X^oa^ca % X^X^tfyw* 
ivjfi L "CM P a* c» 9 S?**® *tfRtt $ n* J; 5 ' K 

*C*#?ri&fcft*« LfctfoX, ■tOJSfcLTTy 
isyWMrr * r fcCfcoX* X^X-^jWfctfrt 

4a«!fa?*^o-rai-^«jH^RjbJnsr tu/j? 

*o 

(00 19] 

IRWO^lfeojea) EAT, *»ffll:*J7^//« 
tt0X«EttfcEB«cB<H*TttW-r* # HlllfflX 
JS^Tr^^i^t^Wffiitfc!), Xy 

&#£^Lfcigxfc*, 

loo2o] c<nr v v-vx&eitty*v7*-s<o 

tfi) fc*»feflUft*ftX*5!K f-irW<2#. ^XvfiJ 

;o7'7Xv^3 titar 6«a-ctf«*ixTtttt 
^<o£ftoXP*. 
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[0 0 2 1 ] X7X-^£/££3tt, ^S3a*fU 
«jtrfi*Rf««oto^ T*lw»«*bixfcMP3b 
tf> ^a^2 2ii|fiJltXX7X^3 0^<07^^frR5 
»+Sf8*tP WT, WP3 btmtoQSbtftT) t 
ftoXl^*. -eLX, KMP 3 b fc^LXX^X-^JS 

a3i:*flfaa4i:^aaLfcttaic4oT^6. ft**, 

01<D£8JAtf, X7 Xv 3 o ri*683£tP 3 b (ClftOltX 
^!>>7P-LXV^6 7^X7/K0^iX*^LXV^6, 

[0022] -(0^wp3bii, wiumm&zttx,* 

©Affile i:isif^t^ffifttic^*$nxt^. *fc, x 
?x-74)ii[3oiitP3bj:ua«tt» tow® 

<0IB«*s«»P 3 b <0®ft J: 9 < 46 J: 5 K^Jfc 
£*VX\^6 0 X7X-*£j£&3fi, ±«MB#R 

irftoXV**,, 

[0 0 2 3] ?ft^ifcfrft^X7X^£/fcig3<D 

A'ffs^gjs^ftxjsf?, *fcX7x^jt*a3©aa 

[0 0 2 4] feS^4 43j:U»^^, 0 

u«*o7^^^M5 i &ra»fc«rt**tx^ 

*• M^ff jt&II 4 Ttt, . MS 4 P 3 b ©« 

fct-^ 7#fltit&jiTt**i: ti>\z y &m.&4<D&m 

<0*2#v:r8as««3jft,xi>$ g *fcaaa«, x- 
h^x«r^tx«ta*4 fcaa-r6tttt-eft! ! a«4ic 

t y 7 wtea 2 o fctt8S4 
« f a«4*»6**a**^2 otaw-r^fcftoaar 

[0 0 2 51 JbieoT^^gfii vn, 

^2 0±fc»#aF*tfcU5** K07y>y^Wifcfc 

^ *iTif>$»ftjfa?*^* J »ar-Aicj:ox«!faa4^ 

Jft£ixX&!K fc-J 7fcJ:oXtttea*:*^2 0**M 

*^ ^-r>'^2rt*5BT^jtffi««iiSnfca, X7 x 
^t*a3rticfta^^**»A*n». ^tx=>-<^6 

ICR F *L*fc. ^XrtW3rtCt^ 
7Xr3 0^t* (»*) ^NlAlC^-fCTt < X7 
Xy3 0tO?^*^M*4^fc^»'7B-lX 

so [0026] »i*tsaa^T7-»'^aiii^tt* ft 
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rtii»«?tie«4&«j'x^2 o*>a*iai3n*u>sfc 

J&jSSft* X5Xv4/M3*)KUWP3b,fc5±ffl« 
# % HRItP3 bJ:9 1>*tt*SK#tf £ftTt*«. CO 

'<*#0X7X^£jigJ:D t*iv>iofcfc6 0 8#£ 
tt, ft#!cfct&L*X7X^±££3rtl::T*I;OX 

I0027] *ot, «jaS4rticft«*K5ate3a» 

JtmO«1'*Cfc4< 
g&r£6fc«>, */W-Xy H<0ttT«r«lA6witfT# 

[0 0 2 8] $f>l:^l:»^7y^^^h-C7y 

*>yy&m&<DtiLto.m}=L'> 2 0 o^s® £fcicra#/,e 

[0 0 2 9] 4fc\ ±«EHtts«ttTtt, X7X^£tf£ 

[0 0 3 0] *»Wlw«*TyW^«fi©*2 
WfiJg«*:B2-H4K«^^TttW-r5. 4fc\ 0 2 
^ 2 gl»7 y ^««!MKTfc 
H3rt»2*tt»»or-/->y^«*«)5?SBWffiB 
■C*a, *fc. H4rtJR2*I*«fl)7yV>/«ftro 

[0 0 3 1] 0 2fc*^J:5fc»23l«]gfltoTyi'^ 
^KflSl 0t>y^>7C3~S(Df-^y/<l 1 ^{g^Xfll 

$SftT^<&<, rry^i irt* X7X-r$*c*>$X7 
XvMIHt, ^Xv£^l 2<DTmzc<ny 
7X^£fig£l 2 irigii1-6^®T-K^3fnT^^S^ 

^/>2 o&r^i/^&s-r^ssi 3 kfrbtt*. 



(5) ft&flJM 1 -2 8 8 9 2 2 
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<0$*f p l 2 b OiE&tfS l SJS^B^t^J: < 

ErtS*lfct>«>fc4-3-CV**. 
[0 0 3 2] i-tfitoh* X7X^£fiRMl 2 MUX* 

4U T*te?5 ? *>i'0§UtP 1 2btfMt£JvCHtt 
PI 2 b£frLT&S£l 3±3taLfc«ttK4*"C^ 
£OfSWP12btt, M^UR^^U 

9X^±j«ai 2 0$#P l 2b J:9 J:»«»; -to? 
KI©ffia* J B«o l 2 bOE«**> t>*S<4$«fc? 
(cjgtfSftrv^o X5X^£$&i 2tt, ± 

IMWIIMal 2 boaj:OH,*t^aoR«^*A* 
TMMNn 1 2bfcflttT$iW§*£n<tt& 
ftfc£ti>1>ai:49 a Cio6. 
[0 0 3 3] ifcXyX-v^^i 2rtic«\ :;ti 

[0 0 3 4 J l2*W(l07y'/y«ll 0 

»$M**tafc rtttfc* 2 OfriR 

M»x/^2 0«:«MMlC»tt2F««»lt?RT«>6ll 
i£T~* 1 5ir> ttl!>x/N2 0(07y^m« 
30 tt+6*yiM efctfRltMi/CV**. tit, 

[0 0 3 5] ^©SB2**3B*8IC*3V^r»aSl 3tt, 
B 2 ft J: Cf B 4 IC^-T J: b Icfllittf ?ffi«l****««: 
/iU ***fefiO-tt««w*ryr 1 4jPEtt*ftTV* 

tVBLttbts*Xy*. iftlil30^ty715J£ 

®rtz>tix&9s ^r^yr i s^tos^i 3f^{c»^ 

40 U *fcffl«*l 3 3&*fe^tt^l»iST*6J:5«CftoT 
if**. 

[0 0 3 6] $»ST- A 1 5 toSS 1 3 rt 
*^>2 0£#irr6t>OT$>££*t>l::, 

OfcfiRltP 1 2 bK#LT#lft$ii-6iO 
Tifce. WZtf** y 71 4^e>««i«Crx/N2 04rW 
WP12 bOttKTt»AUXtt«S-«:*»Afflr-^ 

I5ah Kit D 1 2bOttiTH*t!l7 1 4-i 

tttt3B^s/%2 o^*sm-t-6ttaaj^r-^ 1 5 b £a*e> 

45, *t!)71 4 irRBItP l 2 b£)fet£T 
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[0 0 3 7 J Sfcfc, URS7-A1 5<0?*>»Affi7- 
Al 5 a 11, fgjia 1 2b^b«07'7Xv 
^tttoa>*/N2 0 £t*fii-6J:5fcHltDl 2 bK 

^jJott^. fcfc, ±tt<D£ 5lC»AE7-A 1 5 a 

T^iXtfs *Qr^£tf)&4M?x/N2 Ofc&tfifflT-Al 
5 bT»B**XV>5BBlC*«fa^tt*31«>x/x2 0* 
«SaffiT--Ul 5 efcXIMtPl 2b^fcEB+6::* 

[00 3 8] tyf Hit, u^hir^^^s 

*»€>fcD* W£r*:T7X-*£ritSl 2<DRMfn 1 2 b<0 

[0 0 3 91 ro^pir^-f yr i 4, MB7-.M 5 

f-l 6tMr-i. 1 5£lC&ffi£ft % ir^iM 6**6 
K:fcrt$«lAffi7-A 1 5 a (D^lbg SfcfSW-f <S»fB 

*5{CittAfflT-Jx I 5 a*£tt$***5fcfcoX^ 

[0 0 4 0]* tt%mm 1 7 li, Mitoftn^sictt 

^3l*Mtt^6J: 5lc»AJBT-^l 5 a ic^l&M^ 

-Al5a #&&3S?^'>2 0£B9#P 1 2 bllftLX 
»ttiE7--fc l 5 btffflttn l 2 b*> 

[0041] zox?\zmtfii$MtTvi'>tf%mi o 
v^feaicftft*, *ratoa*a/^2o'^iRirt$ii 

V 7 1 4 ##W**e>* + 9 7MtiJfflOS l 3 a & 

^ut^Mi 3«u«ais*v5. *lxsi\ »ae 

7-Al 5 a(CJ:oX. *Y !J .7 1 4 rtlCJfett£ ilt P 
*tttoa**/*2 0#»!>«**T,*. £*>«U HIP** 

»Affl7-i*l 5ali^S^20^l 
fc**fi»AE7~J>l 5afcf8*tPl 2 b^b^tVfc(t 

ttic»»i-^ -tux, flusffi^tttraafcux:/? 
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[0 0 4 2] 77 3 0 77X^3 0tf£ 

0 ftf^ ftX7*7 X-v 3 0 *KIStf7 

/^^^#4txv^5««(c46t, «»*a"i 7*>e> 

»Affl7-Al 5 aK»ftKltt<Dtt##WaSft, »A 
ffi7-Al 5 alt, ©*&S*>x/N2 0^HtD 12 b £> 
UtfBTIwttBi-*J:5lc»Bii-*.. £ felcifeAJiJ7- 
A15b^ *ftAfc^rr*<77Xv£/4$i 2^ 
10 b&m&l 3^^70-lti»P 1 2 bft'&Utt 
r& 9 /u#&*&a 2 0 ±£;fc£'*-* J; 5 \z» 

[0 0 4 3J £<&H*S#tBfc*^XI** 
S«>3i/N2 0±4^r6J:5ICtttA^7-Al 5 ad* 

7y^/fifc£^xM!)8£fciR#U ftbftfcfF 

tt»*t**J:5li«Affl7-Al 6 

«P"f6, »«i3i!?xyN2 0<0±B5KaoX7 5r^X^ 

20 mztizt, a*&a->x/x2 oii«aiffi7-Ai 5 bic 

7-<fcl 5 • lifctea<0**&a**'>2 0<oKS&Mtt 

[0 0 4 4] £l±<0J:5lc»2Sl^lfiO7yi/^^lS 
fi 1 0 Xli, ^7 X^£&& 1 2 <0$*tP 1 2 b 365, ^ 

<0±B&»l**U^»**H«LX, R8ttPl2b*>fc 

[0 0 4 5] &m$Ll 3rtO»8ia**^2 

0 <r#*fc*^7 y ht7r>^m: i 

j5SX#5. «^tf»»a 1.2 b-^iff«45«*(0*d»iB 
^IC«g/Jv$tiX^ixrf. toS^l 3-RaW$n6^^* 
2f&^-6CtdJX^, mt2fcOTy*sl'>f 
U-ht7y^m:^^i^, *fct$Jft^7!X 

v/y^ia^W^Ty^y^u- hx*>a 3-7 * 

X, »toa^*^20^ifliau^<Xfcui>^ha:7^ 

* /i- i ^ e? & r i^ft a < m ft $ -fr 6 r. t & v $ 6 fc 

[004 6] $^IC^lCifi5V>7?/^V^U->T75/ 
'»^a«rtt^6<0-Cs 7y-^>^toawiaSXU'^ 

* M*tt5fc#K*oXt, «fe3£*:^2 Oili^-7 1 

5<? ^/^ L,tl?MH6;i:/j:<^t6:H^$ 



u 

[0 0 4 7] Ztt&m&l 3ft£, fSWPl 2b(C*tL 
XSM^x/n 2 0 «:»i$*^«*r-A l 5 IUo 
T, RSftP 1 2 b J&»&07^/^ s tt*&3S£:t/N2 0± 

*££*f * £ i 2 b\zttLT&&®$*'- 

(0 0 4 8] *fcTyi/y^it«lOTtt*Jtat«ffl 
:7*5Xv#y^>^#e£UT«**P 1 2bH 
J*l 5KJ:5ttM!!JS0^2 OfrjgJtP 1 2 bOSTK 

T£*<0T\ u^* KjM*>1!Mt$i'i6£*fcJ:!»7 

trjtxcMrr *zk#v** ^oa**-** HTte 

KfcfcLfcU'** h<oatea»*^2 0^«>Wt*ttJk 
[0 0 5 0] ±E*>S*2|&J£^ffiT?li, &&3l!7 

1 0l:J3^T»AB7-Al 5 a£, 

<t^T, «*3l!>3:/N2 0±Ol'^HC*S^Xff<3K 

bfiSHfcifi^fcA*. I+»*afl»f>0:7 p 5X-eiK?>'V 
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[0 0 5 2] ££>Ui£S2 2m^$-Crt, ^SElCfctt* 
»ik#a*5«ai7-Aj5»5 > //6««:ttWtfc*s, BWP 

KWP*j*ft!f38>x^±*:3feaEl-5J:5^BB*fROrtl# 

10 0 5 3] II*fPOfa££g£ir£fc£^P>*i6«fc5 

tf, y7X^£jfcg<0T«S&*y X/uRttMtU -<0 
/X/POT«*IHI*P±1-*. yX^*>±*±-/ 

# x/w^Diaflio^yx^irtat^saas^icja^ 

£ric£W*> /x^w±«*sit-cis»ijt6*is*+* 
-ttr. yxA'.to^aiflBor^xv 

y X/v©ft«fc« & ic J: *} HR 

^PWf5]#^^b$ J fri^©)^©^^^*C7^^>^3S 

fc4*. 

[00 54] 

Z7yU>y&mcXM % X?X^£rtfc*>IWPJ:9 
±aH»fc* ¥WNE0ffi|MiMPOfi8IJ;0 fc*#<46 

ttAaa*x/%t#«t«i^7^->^/u— hT7y>y 

[0 0 5 5] *fc»#*20£Wfc*67yS/:^S« 

X9x^4AS«>iwPOE«^«iaartc« 
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101] **Wlc«*Ty«/V^S«o|rijM»«fr 
10 2] *»Wlc«-5TjyVy^8IBoJB2**»IB*r 



(8) $IBfl¥l 1 -28 8 9 2 2 
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[04] *«Wicffi5T^'»^3gfl<0»2jlte^»«: 
[05] tt*«>ry>>^8«0-W«r^1-1Rtt»*H 
[06] (a), (b) tt, lB|M:J:oTu^hM 

[@7] *m<ommz®.wtz>tLib<D® (*<oi) -c 

$>9, (a) t*7y->y^Ott«M*i/X (b) tt 

w [08] (a) ~~ (e) fi, *%W<ommt:t&Wi'Zit 

1. 10-7yVy^t, 3. 12 -yyX^^Jft 
3a, I2a-m 3b, 12b-HtftP, 



[01] 



Sa*#fc 



5 /^aor^x-? 





K ^ N N 20 x/t 



[02] 




s,l2a**« 

n^i3«w«r J 11 



l4 4 t V7 20 Wb) ^ fHWftt | 

17 — ^| ' 



[04] 



[03] 



15(1 6a) 




i _ ^ j 



15(1 5b) 




